Good governance is widely seen as a prerequisite for effective natural resources management in the context of environmental decline and increasing anthropogenic pressures. Few studies quantitatively examine governance principles, or explore links between perceptions of community members and the governance that shapes their behaviour. Comparative work, spanning multiple sites and contexts, is rare. This paper measures community members' perceptions of governance in twelve coral reef-dependent communities across four countries in the Wider Caribbean Region. In relation to established principles of 'good governance', multiple correspondence analysis indicates that perceptions can be reliably described using two themes, institutional acceptance and engagement. These explain over 50% of variation in individual perceptions. These measurable themes provide an indication of the social fit of governance arrangements, and have implications for expected outcomes, including support for management and compliance with regulations. Cluster analysis provides unique empirical evidence linking structural characteristics of governance to community perceptions; four of five good governance indicators were present in communities with positive perceptions. Results suggest a combination of supportive structures and processes are necessary to achieve governance systems positively perceived by community members. Findings are relevant to those seeking to design management systems and governance structures that are appropriate to local circumstances and will engender stakeholder support.
Introduction
Globally, increasing pressures on natural resources present management challenges, particularly for complex and dynamic socialecological systems. Many symptoms of environmental decline have been ultimately attributed to poor governance. This has failed to limit anthropogenic impacts and constrained effective management (Hughes et al., 2010; Mora et al., 2009) . With environmental pressures exacerbated by the threat of climate change, there is demand for improved governance solutions (Cash et al., 2006) . Governance is defined here as the structures and processes that determine how decisions are made, power is exercised and responsibilities allocated (Graham et al., 2003) . Contemporary thinking recognises resource governance as broader than government, involving both formal and informal processes . Governance not only comprises rules and regulations; it also includes interactions among many actors in society beyond government, including civil society and the private sector .
Governance 'quality' can be measured against articulated standards of 'good governance'. This is important if areas for improvement are to be identified (Chuenpagdee, 2011) . To date, effectiveness has commonly only been inferred via measurement of ecological, social, or economic outcomes under particular governance arrangements (Cinner et al., 2012a; Evans et al., 2011; Gutiérrez et al., 2011) . However, there are compelling reasons to assess governance process as well as outcomes, as these are expected to improve the quality of decision-making and implementation , Rauschmayer et al., 2009 . A range of procedural principles expected to support more effective management have been proposed Biermann, 2007; Graham et al., 2003; Kooiman et al., 2005; Lockwood, 2010; Ostrom, 1990) , and empirical studies have shown how particular governance principles influence outcomes of resource management (e.g. transparency, Mora et al. 2009; participation, Persha et al. 2011) . Developments in the fields of common pool resource governance, co-management and institutional analysis have also contributed to an understanding of the structural characteristics of governance systems likely to facilitate or inhibit the application of good governance principles (Agrawal, 2001; Anderies et al., 2004; Armitage et al., 2007; Fanning et al., 2013; Imperial and Yandle, 2005; Ostrom, 1990) .
Despite increasing interest in natural resource governance, few studies assess how those being governed perceive the application of governance principles. These perceptions are important, as governance success relies to a high degree on the perceived fit and acceptance of institutions by resource users and the public (DeCaro and Stokes, 2013) . Community perceptions of governance and management arrangements can influence resource use behaviour (Gelcich et al., 2008 (Gelcich et al., , 2005 McClanahan et al., 2005; Warner and Pomeroy, 2012) . Perceptions have potential implications for willingness to engage in decision-making, levels of support for management, and compliance with regulations (Mora et al., 2009; Raakjaer Nielsen and Mathiesen, 2003) . Measuring perceptions can indicate the degree to which governance systems are endorsed by community members (DeCaro and Stokes, 2013) . A number of studies explore community perceptions of particular governance principles (e.g. participation or legitimacy) and their implications for resource management (Dalton et al., 2012; Pita et al., 2010; Raakjaer Nielsen and Mathiesen, 2003) . However, no studies to date have examined community members' perceptions in relation to a wide range of procedural principles. Furthermore, none have explored links between these perceptions and structural arrangements across multiple sites and social-ecological contexts. Such studies are needed to further understand the role of governance structures and processes in shaping relationships between governing systems and those governed.
While methods for evaluating the health of ecological, social or economic systems are relatively well established, on-going monitoring of governance structures and processes is comparatively rare, inhibiting proactive improvement (Dale et al., 2013; Plummer and Armitage, 2007) . Qualitative research remains essential to the understanding of complex governance systems, but quantitative indicators of governance quality can support monitoring and aid diagnosis of governance weaknesses (Kaufmann et al., 2000) . Previous studies largely comprise either comparative assessments at national scale, which may mask local differences, or detailed case studies, which make generalisation difficult (Engle and Lemos, 2010) . Recent work suggests that context is critical, requiring examination of combinations of variables associated with positive or negative outcomes Basurto et al., 2013) . This paper seeks to capture both local and national differences. By studying three communities within each of four countries in the Wider Caribbean Region, we explore differences within and between countries in a diverse region, highlighting important implications for coral reef managers. This knowledge can help design institutions appropriate to both the environmental problems to be addressed and the local circumstances (DeCaro and Stokes, 2013; Ostrom, 2007) .
The aim of this study is to measure community perceptions of good governance principles and assess their relationship to governance structures in twelve coral reef-dependent sites across four countries. The specific objectives were to: 1) assess perceptions of reef governance in relation to established 'good governance' principles; 2) identify any underlying themes driving differences in perceptions of principles; and 3) characterise governance structures associated with different perceptions.
Conceptual framework
A wide variety of frameworks informing the design of natural resource governance arrangements have been proposed. These fall into three broad categories. First, 'substantial' principles such as efficiency, equity, and sustainability direct the development of governance goals and outcomes (Agrawal, 2001; Mahon et al., 2005 , Ostrom 2007 ). Second, procedural principles encompass the rules, norms and values that guide decision-making processes . Third, a number of frameworks provide recommendations for structural characteristics of institutional arrangements (Agrawal, 2001; Fanning et al., 2007; Ostrom, 1990; Pomeroy, 2007) . The latter two are the focus of this paper, which explores perceptions of procedural principles (hereafter 'principles'), and the structural characteristics that may facilitate their implementation. Relevant developments in governance theory are reviewed in the following sections, and concepts underpinning the metrics used in this study are discussed.
Procedural principles
Effective governance is ultimately judged on environmental and social outcomes, but the considerable time lag between governance processes and their outcomes means 'good governance' indicators are required in the early stages. Though the correspondence between good governance and good outcomes is an active area of research, this relationship is complex and remains largely undefined. Good governance principles provide a normative basis to guide the processes through which governance goals are developed and achieved Lockwood, 2010) . In doing so, they provide a 'conceptual yardstick' against which to evaluate the quality of governance . The application of these principles is expected to lead to improved management of marine resources. Procedural principles are particularly critical to contemporary theories of governance, which focus on interactions and processes rather than prescribing goals , Ostrom 2007 ). Principles set standards for how interactions among components of the governance system, i.e. within and between the 'governing system' and the social 'system-to-be-governed', are undertaken. Measurement of their application in different governance systems must therefore consider the perspective of those being governed.
Research has increasingly examined good governance principles, both in general (e.g. Kaufmann 2010) , and specifically in relation to natural resources management and protected areas (Graham et al. 2003; Kooiman et al. 2005; Jentoft et al. 2007; Biermann et al. 2010; Lockwood 2010; Lockwood et al. 2012) . Such principles are thought to be relevant across the broad range of circumstances and diverse governance arrangements under which natural resources are managed (Graham et al., 2003) . This study draws on seven principles of good governance outlined specifically in relation to natural resources management: legitimacy, transparency, accountability, inclusiveness, fairness, connectivity and resilience (Lockwood, 2010;  Table 1 ). This framework is based on literature review, expert panel exercises and field trials, thus it shares common principles with many other governance frameworks (e.g. Armitage et al., 2007; Biermann, 2007; Graham et al., 2003; Kooiman et al., 2005) . For each principle, Lockwood (2010) proposes a series of corresponding 'performance outcomes' that can be used to identify good governance. In this study we consider one performance outcome for each principle (Table 1) , selecting those likely to be observable and easily understood by community members. 
Structural characteristics
In recent decades, efforts to identify governance structures that support sustainable, adaptive management of marine ecosystems have intensified (Agrawal, 2001; Anderies et al., 2004; Armitage et al., 2007; Fanning et al., 2013; Imperial and Yandle, 2005; Ostrom, 1990) . Conventional approaches are perceived as having failed to manage common pool resources sustainably, neglecting to account for uncertainty, address issues of equity, and engender support of stakeholders (Costanza, 1998; Gutiérrez et al., 2011; Ostrom, 2007) . In response, hierarchical modes of governance, in which resources are managed primarily through formal institutions established by nation states, have moved towards more inclusive approaches. These emphasise devolution or decentralisation of management, participation of stakeholders, and wider distribution of decision-making power Folke et al., 2005; Lockwood, 2010) . Co-management approaches, in which power and responsibility are shared between government and local stakeholders, have been central to this trend (Berkes, 2007) .
Empirical studies have examined the extent to which governance arrangements reflect guidance for effective institutional design, and the implications for governance outcomes (e.g. Cinner et al., 2012b; Cinner et al., 2012a; Gelcich et al., 2006) . However, few studies have quantitatively examined the role of governance structures in facilitating the implementation of 'good governance' principles. We address this by exploring relationships between governance structures and community members' perceptions of principles among study sites. Research investigating characteristics conducive to the establishment and maintenance of sustainable institutions has moved towards a diagnostic approach, seeking to understand successful combinations of structural and contextual factors (Basurto, 2013; Ostrom, 2009 Ostrom, , 2007 . Though this study was not designed based on Ostrom's (2007) diagnostic framework for analysis of social-ecological systems, we contribute to operationalising part of the framework corresponding to five key characteristics of the governance system (GS) ( Table 2) , while the governance principles discussed (section 1.1.1) are relevant to the interactions (I) component of the framework. Selection of indicators was based on a review of relevant literature and provides a point of departure for comparison across study location. Table 2 . Description of structural characteristics of coral reef governance arrangements assessed in each community, with supporting references for inclusion of each metric. Indicators are organised to correspond with components of the governance system (GS) outlined in Ostrom's diagnostic framework for analysis of social-ecological systems (Ostrom, 2007 (Ostrom, , 2009 Governance system (GS) component Indicator Description References
GS1 Government organisations

Local government organisation
Presence of a devolved government organisation involved in coral reef management in the community (Pomeroy, 2007) GS2 Nongovernment organisations 1) Active local NGO Presence of an NGO engaged in coral reef management in the community (Folke et al., 2005; Pomeroy, 2007) 2) Resource user organisation Presence of resource user organisations at community level (Pomeroy, 2007) GS3 Network structure Access to information from reef management network
Degree of access to information from a broader network of actors involved in reef management, measured based on reported information-sharing relationships between community-level actors and other organisations or departments (Bodin et al., 2006; Sandstrom and Rova, 2010) GS7 Constitutional rules
Level of comanagement
Typology of categories representing a range of stakeholder involvement in decision-making: 1) consultative -government interacts with stakeholders but often makes decisions; 2) collaborative -government and stakeholders jointly make decisions; 3) delegated -government lets formally organised stakeholders make decisions (Pomeroy et al., 2004) 2. Background and study sites
Marine resource governance in the Caribbean
Coral reefs provide a relevant context for investigating governance quality as their exceptionally high biodiversity occurs in nearshore environments accessible to large coastal populations (Hoegh-Guldberg et al., 2007) . As common pool resources, they provide ecosystem services that contribute to the wellbeing of millions of people, supporting productive fisheries, tourism, coastal defence, and cultural values (Moberg and Rönnbäck, 2003) . Approximately 10% of the world's coral reef resources are found in the Wider Caribbean, where 43 million people live within 30km of a reef (Burke et al. 2011) . Small-scale fisheries, often targeting reefrelated species, are prevalent, contributing to employment and food security (Fanning et al., 2013) . The Caribbean is also the world's most tourism-dependent region, with marine resources attracting 57% of scuba diving tours worldwide (UNEP, 2006) . Caribbean reefs have experienced particularly rapid and well-documented ecological decline (Alvarez-Filip et al., 2011; Gardner et al., 2003) . Growing demands for reef-related ecosystem services brought on by rapid population expansion, and disproportionally large predicted impacts from climate change at these latitudes further jeopardise the region's future (Eakin et al., 2010; Mora, 2008) .
Improved governance is considered critical to future management effectiveness and ultimately the survival of coral reefs (Bruno, 2013; Graham et al., 2014) . Current failure to address reef degradation and manage anthropogenic impacts has led to calls for improved management and governance of Caribbean coral reefs at local, national and regional levels (Heileman, 2011; Mahon et al., 2014; Mumby and Steneck, 2008) . As one of the most geopolitically diverse regions in the world, diverse marine resource governance arrangements and challenges exist McConney et al., 2007) . Actors are involved at many levels, from local level community-based organisations to government departments and international bodies. Consequently, complex jurisdictions and responsibilities among formal and informal sectors often overlap or compete (CARSEA, 2007; Fanning et al., 2007) . This paper contributes to building good governance arrangements at local to national levels by developing an improved understanding of 'good governance' as perceived by community members.
Study sites
Research was designed to collect data capturing some of the diversity of coastal communities in the Wider Caribbean Region. Four countries, Barbados, St Kitts and Nevis, Belize, and Honduras, were selected to represent diverse social and economic conditions, and levels of marine resource dependency ( Figure 1 ). The four study countries vary in their governance arrangements for coral reefs and the degree of marine conservation implemented, illustrated in part by differences in the number of marine protected areas (MPAs) and actors involved in reef management activities (Table 3 ).
Figure 1.
Maps of a) study countries, and b-e) study sites within Barbados, St Kitts and Nevis, Belize and Honduras, respectively. Circles indicate predominantly fishing communities, squares predominantly tourism, and triangles a mixture of the two. Spalding & Bunting (2004) c data collected during national level consultation meetings in each country studied Three communities were studied per country. Site selection attempted to capture differences in reef resource use, selecting one site where reef use is predominantly reef fisheries, one where reef-related tourism is important, and one where a mixture of dependence was apparent ( Figure 1 ).
Small island states
Barbados is a small island state, where national government departments are predominantly responsible for coral reef management (Table 3) . National government departments are also the main actors responsible for coral reef management in St Kitts and Nevis, but federation of the two islands brings additional management complexity. Nevis has its own administration and government to manage at the island-level, but also some transboundary issues such as fisheries (Agostini et al., 2010) . Due in part to the size of both Barbados and St Kitts and Nevis, there is little distinction between local and national level administration, and few actors are involved in reef management at a community level (Table 3 ). In Barbados, very few local level groups or organisations are involved in reef management. In St Kitts and Nevis, some fishers' cooperatives exist at island level, but there is little other organisation of resource users, and there were no local level organisations with direct relevance to coral reef management in the three communities studied.
Continental states
Belize's relatively small population also requires only national level government, although legally mandated town councils or more informal village councils may be involved in decision-making about local reef resources. A complex administrative structure allows many organisations, predominantly NGOs, to play a role in coastal and marine resource management (Brune and Sanders, 2008) . A long history of marine protection (Cho, 2005) and many more local actors, NGOs and organisations (such as cooperatives) with a role in reef management, distinguish Belize from the island nations (Table 3) . Co-management in Belize has occurred mainly by devolving authority to local NGOs . Marine resource users are also relatively well-organised, with the majority of fishers and tourism operators belonging to active fishing cooperatives or tour guide associations.
In contrast, while four actors at the national government level in Honduras are responsible for providing policies, legislation and regulations, local level government implements and enforces the regulations. The Bay Island study sites have local municipal government departments with some responsibility for decision-making, implementation and enforcement of reef management measures and local designation of protected areas. A large number of NGOs and local organisations also have roles or responsibilities relating to reef management, including co-management of MPAs. Resource users in Honduras are less organised in comparison to Belize.
Methods
Data collection
Collection of data on perceptions of reef governance formed part of a household survey (n=871) using face-to-face semi-structured interviews undertaken in twelve communities between February 2011 and August 2012 (Table 4 ). The target sample in each community included up to 50 direct reef-resource users, and a minimum of 25 randomly selected community members, who were in many cases considered to be indirect resource users. Based on their level of dependency on reefs in the Caribbean, two groups of direct users were specifically targeted: reef fishers and reef-related tourism operators (Burke et al., 2011) . Direct resource users were targeted primarily through opportunistic and snowball sampling (Bunce et al., 2000) but were selected to reflect the total numbers and balance (fishing vs. tourism) of resource users within each community. Fewer were interviewed only in communities with smaller populations or fewer resource users. Remaining respondents were targeted by randomly selecting households within defined community boundaries, using 100m x 100m numbered grids and a random number generator. The sampling strategy was designed to ensure representation of direct resource users in the sample within each community, which could not have been achieved through random sampling alone due to the low density of fishing and tourism households in some sites. Data collection was undertaken by a consistent core of the authors, and two local research assistants, which changed in each country. All research assistants were trained by the core team, using comparable methods. Interviews were conducted in pairs to minimise any interviewer bias. Opening questions prompted respondents to consider who they perceived to be responsible for coral reef governance in their community. Respondents' perceptions of coral reef governance were then measured. Questions were designed to reflect established principles of good governance for natural resources. Piloting refined seven questions, each of which measured perceptions relating to one of the seven governance principles identified by Lockwood (2010) ( Table 1) . Binary responses were recorded and explanatory comments noted. Valid data were obtained from 868 interviews; three interviewees who did not respond to any of the seven questions were excluded from the analysis.
Review of the literature revealed five structural characteristics of reef governance arrangements. These were used to explicitly connect local governance structure and perceptions of governance principles. These were: presence of a government organisation, an active NGO, and resource user organisations; level of co-management (consultative, collaborative or delegated); and breadth of access to information. These characteristics were assessed in each community based on the indicators in Table 2 . Most indicators were assessed through a combination of secondary data, community profiles, and information from key informants involved in local reef governance. Social network metrics were used to indicate 'access to information', based on information-sharing relationships reported during interviews at both community level and national level. Two-step reach (Hanneman and Riddle, 2005) was calculated to measure the proportions of actors outside communities that were accessible to those inside, and categorised as low, medium or high (connected to <20%, 20-39%, ≥40% of outside actors within two steps or less).
Data analysis
Cronbach's reliability analysis was used to determine whether responses formed a coherent scale that effectively measured perceptions of governance processes. Coefficients range from 0 to 1, with values over 0.7 indicating a reliable measure of the underlying concept (Kline, 1999) . Multiple correspondence analysis (MCA) was used to model a multivariate dataset of categorical variables to reveal underlying patterns among categories. Missing values were imputed using an iterative algorithm (Josse et al., 2012) . MCA identifies dimensions of variation in the data comprising subsets of variables that are correlated with one another, but relatively independent of other variables. These dimensions can be interpreted as representing underlying factors that lead to patterns in responses, thus reducing complex sets of variables to fewer composite indicators. Each dimension identified was interpreted and labelled. Quantitative composite scores were calculated for each respondent on each dimension.
To explore the basis of differences in perceptions, the twelve communities studied were classified into similar groups, a scree plot indicating three clusters to be the most appropriate grouping structure. Data were aggregated by calculating mean scores for each MCA dimension within each community. These mean scores were used to group communities through cluster analysis using partitioning around medoids (Reynolds et al., 2006) . Average silhouette widths of each cluster were used to assess cluster reliability; higher values indicate that observations are close to cluster centres and clusters are well separated (Kaufman and Rousseeuw, 2005) . Communities falling within the same cluster reflected similarities among perceptions of governance. Higher scores on each dimension were interpreted as indicating more positive perceptions. Resulting clusters were compared to the five characteristics of reef governance arrangements in each community (Table 2 ). All statistical analyses were undertaken in R using the FactoMineR, missMDA and cluster packages (Husson et al., 2007; Lê et al., 2008; Maechler et al., 2013; R Core Team, 2013) .
Results
Measuring perceptions of good governance principles
Valid responses recorded during interviews varied from 62% -99% of interviewees for each statement. Cronbach's reliability analysis showed that responses to all seven questions formed a reliable scale of governance perceptions (α = 0.74), which would not have been improved by removing any of the questions from the analysis (Table 5) . In total, respondents agreed with 34-68% of all statements in each community (Table 5 ). The lowest overall agreement was in the community of Holetown in Barbados, and the highest in San Pedro, Belize. A clear geographic pattern was evident in perceptual differences, low scores from Eastern Caribbean communities on the islands of Barbados and St Kitts and Nevis contrasting with high scores in Belizean and Honduran communities in the Western Caribbean.
Agreement with each individual statement ranged from 18% to 87% in each community. The widest variance in response related to the question reflecting legitimacy, to which between 18-79% of respondents agreed that the organisations in charge of reef management were performing well (Table 5) . Relatively low scores were recorded for the principles of fairness and inclusiveness, with fewer than 50% of respondents in the majority of communities perceiving that rules were enforced fairly, or that they had an opportunity to participate in management decisions (Table 5) . Comparatively higher scores were recorded for accountability, transparency, connectivity and resilience. The proportion of respondents perceiving reef management to be accountable was particularly high in West End, Honduras (87%; Table 5 ).
Underlying themes driving differences in perceptions
Multiple correspondence analysis identified two underlying dimensions that together explained 58.9% of the variation in responses (Table 6 ). The first dimension, accounting for 39.8% of the variance, represented respondents' general perceptions of whether good governance principles were operational in current reef management arrangements. This first dimension was most highly correlated with perceptions of legitimacy (Table 6 ). This was followed by perceptions of transparency, fairness and connectivity; both positive and negative perceptions of these principles contributed to the first dimension. The principle of resilience was more weakly correlated with the first dimension, while accountability and inclusiveness had loadings below 0.25 (Table 6 ). We interpret this first dimension as representing ''institutional acceptance" (DeCaro and Stokes, 2013) . It measures the degree to which community members endorse current reef governance processes.
The second dimension, accounting for 19.1% of the variance, represented respondents' perceptions of their own engagement in reef management. This dimension was most strongly correlated with accountability, or respondents' ability to challenge rules or decisions, and hold managers accountable for reef management actions (Table 6 ). This was followed by inclusiveness, reflecting respondents' perceived ability to participate in decisions made about coral reef management (Table 6 ). This second dimension is directly reflective of concepts of engagement in contemporary literature, and is referred to as "engagement" (Jentoft et al., 1998; Pomeroy and Douvere, 2008; Ritchie and Ellis, 2010) .
Governance clusters and associated governance structures
Analysis identified three clusters of communities in which perceptions of governance were similar ( Figure 2 ; Table 6 ). Clusters one and three had average silhouette widths of 0.81 and 0.66, indicating a strong and reasonable degree of structure respectively (Kaufman and Rousseeuw, 2005) . In contrast, cluster two had an average silhouette width of 0.19, suggesting a lack of substantial structure, illustrated by the distance between communities (Figure 2 ). The three communities in cluster one scored highly on both dimensions, indicating relatively positive perceptions of both reef governance processes and engagement (Figure 2 ). Cluster two contained three communities with mid-level scores on dimension one and highly varied scores on dimension two. Cluster three contained six of the twelve communities, and included those with relatively low scores on both dimensions, indicating that on average, members of these communities had relatively negative perceptions of reef governance. Table 6 . Summary of responses to questions measuring perceptions of reef governance among households (n=868), reliability analysis using Cronbach's alpha (α), and results of multiple correspondence analysis. Cronbach's reliability measures report correlation of each variable with the total scale (item-total correlation) and the effect of removing each variable on the overall value of alpha (α if dropped Communities in cluster one had high mean scores on almost all indicators, particularly legitimacy and transparency (Table 6 ). Communities in cluster three had low scores on both underlying governance components, with particularly low levels of legitimacy and inclusiveness perceived (Table 6 ). These principles drove the biggest differences between clusters one and three. A third more respondents had positive perceptions of legitimacy and inclusiveness in cluster one than three. In contrast, comparable scores were identified across all three clusters for perceived accountability.
Communities within each cluster had a number of common governance arrangements for reef management (Table 7) . None of the communities in cluster three had an active NGO presence. Only one of these communities had developed a resource user organisation. In contrast, all three communities in cluster one had an active NGO present, management decision-making delegated to the local level, and active resource user organisations. Access to information was variable within clusters. All communities in cluster one had high levels of access to information about coral reefs and their management from actors outside the community, as did two communities in cluster three, while two communities in the second cluster had low access (Table 7) . Table 7 . Characteristics of coral reef governance arrangements in the twelve communities studied. NGO = non-governmental organisation present in community; GO = governmental organisation present in community; degree of co-management based on typology outlined by Pomeroy et al. (2004) ; access to information is based on reported information-sharing relationships between community-level actors and outside organisations or departments. 
Discussion
Measuring perceptions of good governance principles
This study uniquely contributes to the current debate on good governance for effective natural resource management by developing metrics for community perceptions of the application of governance principles. Responses formed a coherent scale across twelve Caribbean communities. Diverse opinions on the application of governance principles were expressed both within and between the study communities. Opinions differed even where structural arrangements for coral reef governance were the same, suggesting that other contextual factors or individual variables also shaped perceptions.
A strong geographic pattern emerged. Communities in the western Caribbean continental countries of Belize and Honduras showed more positive perceptions of governance principles than the two eastern Caribbean island countries, Barbados and St Kitts and Nevis. This may result from a number of factors, including: differences in national level governance approaches; willingness of national governments to delegate authority to a local level; levels of prioritisation, and associated resources and capacity afforded to coral reef management; and differences in socio-economic conditions and resource use (Cinner et al., 2012a; Pomeroy et al., 2001) . In Barbados and St Kitts and Nevis, where top-down two-tier structures characterise governance, institutional acceptance by community members was relatively low. In comparison, Belize and Honduras had more complex governance structures and displayed higher institutional acceptance. Perceived engagement followed a similar pattern, perhaps due to a greater number of local level actors to facilitate participation of community members in more complex governance systems, but greater variability among communities suggests dependence on local societal factors.
Underlying themes driving differences in perceptions
Despite governance complexity, institutional acceptance and engagement together explained over 50% of the variation in the perceptions data.
Institutional acceptance
Governance principles corresponding to the first dimension were legitimacy, transparency, fairness, connectivity and resilience. This axis was indicative of respondents' perceptions of the application of the principles by coral reef managers and institutions. It represents perceptions of the current governance system, as community members view it from an external perspective. It thus provides an indication of institutional acceptance (DeCaro and Stokes, 2013) . Strong divergence in opinions on the legitimacy of governance processes characterises this dimension, reflecting community members' endorsement of managers' overall performance. This has significant implications for compliance, likely to be particularly important in communities where enforcement capacity is limited (Dietz et al., 2003; Salas et al., 2007) . Greater legitimacy of management systems, drawn from loyalty among those being governed (Raakjaer Nielsen, 2003) , confers a degree of authority to governing systems and contributes to greater compliance with rules and regulations (Hønneland, 2000; Pollnac et al., 2010) .
The question measuring legitimacy assessed 'output legitimacy', or the ability of managers to lead effectively and produce desired outcomes (Lockwood, 2010) . Overlap among good governance principles means that other aspects of legitimacy are reflected in responses to subsequent questions. For example, transparency, a recognised mechanism to improve legitimacy (Biermann et al., 2010) , measured whether decisions about coral reef management and the reasoning behind those decisions were perceived to be accessible by community members (Lockwood, 2010) . Analysis at country level in a fisheries context has shown that the degree of transparency of policy processes has a significant effect on fisheries sustainability (Mora et al., 2009 ). Fairness, a key component of procedural legitimacy (Raakjaer Nielsen, 2003) , also contributed to dimension one. In the majority of communities, fewer than 50% of respondents agreed that enforcement was fair. In many cases this was attributed to tensions between law enforcement and social relationships in small communities, enforcement officers being seen to be more lenient with preferred individuals. This is consistent with other studies (e.g. Korda et al. 2008) , and has important implications as perceptions of fairness are a key determinant of compliance with management measures and maintaining legitimacy (Pomeroy et al., 2001; Raakjaer Nielsen, 2003) .
Connectivity and resilience were less strongly correlated with dimension one. The lowest scores for connectivity reflected competing interests among stakeholders, and a lack of cooperation among responsible agencies. Connectivity among actors involved in reef management is believed to facilitate the process of working through conflicts and problems, enabling a wider range of views to be accounted for in decision-making (Crona and Hubacek, 2010; Hartley, 2010; Lockwood, 2010) . In cases where stakeholders perceive poor connectivity, trust and communication may be limited. Finally, lack of resilience in the coral reef management system also contributed to this dimension. Specifically, a perception that managers do not have plans in place to respond to future change. Peoples' belief that managers are proactively protecting them may lead to increased approval of governance systems, strengthening managerial authority (Lockwood, 2010) . Conversely, legitimacy is eroded where managers' ability to respond to anticipated future threats is perceived to be limited.
Engagement
Aspects of governance principles corresponding to dimension two, engagement, included respondents' perceived ability to participate in decisions (inclusiveness), and opportunities to challenge rules or decisions made about coral reefs (accountability). These principles both represent important elements of the relationship between the governing system and community members, and have significant implications for effective coral reef governance. Greater inclusiveness is expected to lead to more democratic decision-making and thus greater legitimacy of resulting rules and regulations, conferring broader support for management and greater ecological effectiveness (Hønneland, 2000; Jentoft, 2007; McClanahan et al., 2008) . Genuinely inclusive governance processes should take steps to include marginalised stakeholders (Lockwood, 2010) , and the diversity of responses within all communities studied here suggests further research is needed to explore whether this is occurring. Accountability is also a central principle to the concept of engagement, particularly downward accountability of decentralised management bodies, which can help increase participation and empowerment of relevant stakeholders (Béné et al., 2009) . Multiple avenues of accountability may be necessary where many actors play a role in governing complex systems such as coral reefs (Lockwood et al., 2012) .
Implications
This study successfully measured community perceptions of principles guiding governance processes. Two underlying themes broadly reflect perceptions of 1) acceptance of, and 2) level of engagement with, the institutional structures and processes for coral reef management. That the perceptions measured can be distilled into these two themes reflects the overlapping nature of good governance principles (Graham et al., 2003) . The interview questions each reflected only one of several possible performance outcomes for each principle, thus the results are not reflective of all aspects of good governance principles. Further studies would be useful to examine whether the themes identified are consistent if perceptions of a broader range of good governance elements are considered.
Variation in the responses to questions not captured by the two themes may be a result of differences in individual experiences of governance processes among community members (e.g. direct versus indirect resource users), or different preferences regarding level of engagement in reef management activities. Further research is needed to explore factors determining individual-level perceptions. One difficulty in evaluating governance interactions is in identifying any one specific process to be evaluated, as multiple governance processes occur between different actors at different spatial and temporal scales (Rauschmayer et al., 2009) . This study collected a general perspective on a broad range of governance processes and interactions with respect to coral reef governance. This may mask finer scale differences, particularly where there are a large number of actors involved in reef management (Table 3 ) and respondents may differently conceptualise what constitutes local reef governance. This study recorded perceptions as binary responses; however, issues of governance are rarely absolute, and future research could explore more nuanced perceptions of interactions at different stages of decision-making processes.
Despite limitations, the measurable themes described provide initial indicators of governance quality as perceived by communities. These contribute to understanding of the social fit of institutional arrangements to local circumstances, providing new insights on marine resource governance. Social fit may influence support for human behaviour, including management and compliance with regulations, therefore there are significant implications for governance outcomes. As they are based on qualitative perceptions, such aggregate indicators based on underlying themes are expected to be more robust than individual indicators in shedding light on broad concepts, and have potential to draw attention to communities facing governance challenges (Kaufmann et al., 2000) .
Perceptions are inevitably subjective, and may shift with both change in governance practice and levels of awareness among those governed. They nevertheless provide information on the viewpoints of those whose resource use is influenced by governance arrangements (Korda et al., 2008) . Perceptions shed light on the relationships between the 'governing system' and the 'system-tobe-governed', which includes community members as well as the natural resources being managed (Jentoft, 2007) . Since resource governance involves regulating human activity, and perceptions influence behaviour (Coulthard, 2012; Schwarz et al., 2011) , important implications for both management effectiveness and future developments in reef governance are highlighted.
Understanding community-level perceptions may help managers to identify areas in which local governance could be improved to engender greater support. For example, developing context appropriate forms of engagement is important in establishing and maintaining institutions that fit local circumstances (DeCaro and Stokes, 2013; Lebel et al., 2006; Ostrom, 2010; Pomeroy and Douvere, 2008) .
Governance clusters and associated governance structures
Three clusters reflected different perceptions of governance process among communities. These were consistent with theoretical perspectives suggesting that many of the characteristics of co-management are congruent with principles of good governance (Berkes, 2007; Plummer et al., 2012) . Commonalities within clusters suggest community perceptions validate theoretical arguments that certain structural characteristics of governance systems lead to improved governance quality. Communities with the most positive perceptions of governance process shared four of the five structural characteristics measured.
First, a strong NGO presence; this may provide leadership in a community, helping build partnerships among stakeholders by facilitating communication and the development of trust, as well as connecting local stakeholders to actors at broader scales (Folke et al., 2005) . In contrast, the presence of a local government organisation, which we hypothesised may support co-management and provide connections to broader government institutions (Pomeroy, 2007) , did not appear to differ between clusters. Second, active resource user organisations may facilitate greater participation in reef management by stakeholders, and are considered critical to the development of co-management in the Caribbean (Pomeroy, 2007) . Third, high levels of access to information from external networks can enhance collaboration, provide opportunities for inclusion of different perspectives, and enable development of common perspectives to inform decision-making (Evans, 2010; Folke et al., 2005) . Communities with better links to external networks are expected to have greater access to information that informs effective decision-making about reef management (Bodin et al., 2006; Sandstrom and Rova, 2010) . Fourth, delegated co-management arrangements may help support greater involvement of a wide range of actors in decision-making, leading to a more democratic decision-making process, incorporation of local knowledge, and facilitation of adaptive management (Folke et al., 2005; Pomeroy et al., 2004) .
Cluster one demonstrated structural characteristics of governance systems associated with positive perceptions. Communities in this cluster, comprising Placencia and San Pedro in Belize, and West End in Honduras, shared greater institutional acceptance and positive perceptions of engagement. Though funding and staff to enforce regulations are limited (Cooper et al., 2009) , the effectiveness of marine protection in Belize is judged as 'fair' (HRI, 2014). All communities studied scored highly on the dimension of institutional acceptance, perceiving coral reef management structures to be performing according to principles of good governance. These communities also perceived themselves as more engaged in coral reef management. Belize has a long history of marine protection and co-management, and since 2003 the National Integrated Coastal Zone Management Strategy has made explicit multiple engagement-related objectives (Cho, 2005) . Belizean communities in this cluster had access to multiple local level organisations involved in reef management, many of which have a long history of working with local stakeholders. In Honduras, institutional acceptance and perceived engagement were most positive in the community of West End, where local NGO and comanager 'Roatan Marine Park' was established by community members and stakeholders, is highly active and centrally placed in the community.
In contrast, cluster three, comprising communities in Barbados and St Kitts and Nevis, shared relatively negative perceptions in terms of both institutional acceptance and engagement in coral reef management, and displayed a lack of many of the structural characteristics expected to facilitate good governance. Low institutional acceptance reflected respondents' perceptions of competing interests and lack of cooperation among management agencies, and a lack of coral reef management organisations at a local level. In Barbados, these perceptions are supported by studies suggesting that environmental legislation and its enforcement in Barbados lack integration (Khan and Alleyne, 1996) . Similarly in St Kitts and Nevis, much existing marine management is described as piecemeal and sectorally implemented, with a lack of mechanisms for inter-agency decision-making restricting capacity to respond to complex challenges (Agostini et al. 2010) . Engagement was also perceived less positively; perceptions of inclusiveness were consistently lower in communities in cluster three. No NGOs or active reef-related civil society organisations were based in the study communities in Barbados or St Kitts and Nevis, with the exception of fisher organisations in Pile Bay and Newtown. A consultative approach by government departments also led to poor perceptions of inclusiveness and accountability. Research in Barbados identified low levels of trust in government and among resource users , which may influence perceptions.
Cluster two was less coherent, but a number of communities in clusters two and three shared some of the characteristics found in cluster one, supporting the contention that a combination of factors is needed to support good governance process (Folke et al., 2005) . There may be a greater chance of achieving efficient, equitable and sustainable outcomes where more conditions of effective governance structures are satisfied (Pomeroy, 2007) . While certain institutional arrangements may be expected to be more conducive to the successful operationalisation of good governance principles, governance processes may vary independently of structural arrangements. For example, though co-management is expected to improve legitimacy and compliance in fisheries, the implementation of a particular institutional structure may not always secure the expected outcome (Jentoft, 2000) . In the communities studied, both West End and East Harbour in Honduras shared similar delegated reef management decision-making processes and had a local NGO presence, yet there were large differences in perceptions of governance processes, particularly with respect to accountability, inclusiveness and resilience. Differences may be attributed to marine management authorities in East Harbour being perceived as ineffective (Korda et al., 2008) . Outlying Utila Cays was characterised by particularly low perceived engagement, attributable to low capacity within the community to engage in natural resource management (Cuthill and Fien, 2005; Mackinson et al., 2011 ). Yet, relatively high institutional acceptance reflected the presence of a strongly advocatory local mayor. When a strong advocate or agent is present, direct engagement of community members in decision-making may not always be necessary to achieve support for governance mechanisms (DeCaro and Stokes, 2013).
Implications
Cluster analysis has provided unique evidence linking community members' perceptions of good governance principles with structural characteristics of existing governance arrangements, across multiple countries and communities. Important policy implications for managers seeking to identify areas of governance to be targeted for improvements are evident. Clusters highlight characteristics of governance systems which are positively perceived. That perceptions of principles also varied independently of structural arrangements highlights that governance is an uncertain endeavour; operationalising 'good practices' may not guarantee success in complex, nested social-ecological systems (Ostrom 2007 ). The present evidence supports the need to match institutions to local circumstances (DeCaro and Stokes, 2013; Ostrom, 2007) . This can help ensure public participation, recognised as important in developing and maintaining such institutions (Ostrom, 2010) . Identifying drivers behind human motivation to actively engage in governance processes has the potential to considerably enhance the effectiveness of reef management, developing participatory structures that are responsive to current challenges (Berrang-Ford et al., 2011) .
Conclusion
Caribbean coral reefs and the communities dependent on them are among many social-ecological systems facing increasing threats in the context of global environmental change and growing demand for resources. Improved governance arrangements are essential if the causes of environmental decline are to be addressed and effective responses made to current and future threats. This study explored community members' perceptions of good governance principles, and developed a robust scale to measure perceptions of governance quality. It identified communities with similar patterns of responses, and examined associated structural characteristics of governance. This paper provides new understanding of how community members perceive reef governance quality in the Caribbean, and shows how perceptions relate to diverse governance arrangements. The themes of institutional acceptance and engagement, reflecting community members' endorsement of the governance system and their involvement with it, together with the structural characteristics supporting positive perceptions of these themes, provide insight into the quality of governance and institutional fit. Ecosystem complexity of coral reefs and well-documented Caribbean declines, coupled with heavy reliance of societies on a degraded common pool resource, make this case study relevant to initiatives to understand and improve governance in other complex resource systems. Understanding community perceptions of governance can help improve management effectiveness and capacity to respond to change, for example, by engendering benefits such as greater support for natural resource management measures. These insights have important implications for the design of successful management systems and governance structures for sustainable resource use.
